12-oxo-phytodienoic acid, a plant-derived oxylipin, attenuates lipopolysaccharide-induced inflammation in microglia.
Jasmonates are plant lipid-derived oxylipins that act as key signaling compounds in plant immunity, germination, and development. Although some physiological activities of natural jasmonates in mammalian cells have been investigated, their anti-inflammatory actions in mammalian cells remain unclear. Here, we investigated whether jasmonates protect mouse microglial MG5 cells against lipopolysaccharide (LPS)-induced inflammation. Among the jasmonates tested, only 12-oxo-phytodienoic acid (OPDA) suppressed LPS-induced expression of the typical inflammatory cytokines interleukin-6 and tumor necrosis factor α. In addition, only OPDA reduced LPS-induced nitric oxide production through a decrease in the level of inducible nitric oxide synthase. Further mechanistic studies showed that OPDA suppressed neuroinflammation by inhibiting nuclear factor κB and p38 mitogen-activated protein kinase signaling in LPS-activated MG5 cells. In addition, OPDA induced expression of suppressor of cytokine signaling-1 (SOCS-1), a negative regulator of inflammation, in MG5 cells. Finally, we found that the nuclear factor erythroid 2-related factor 2 signaling cascade induced by OPDA is not involved in the anti-inflammatory effects of OPDA. These results demonstrate that OPDA inhibited LPS-induced cell inflammation in mouse microglial cells via multiple pathways, including suppression of nuclear factor κB, inhibition of p38, and activation of SOCS-1 signaling.